INTRODUCTION
Molecular self-assembly often results in a number of thermodynamically interesting states, such as those of crystals, liquid crystals, gels, and colloids. Numerous studies have been dedicated to the structural investigation and the determination of molecular aggregation mechanisms 1, 2) . Troponoids, being a remarkable class of non-benzenoid pconjugated systems, have been used as a building block of molecular assemblies such as liquid cr ystals and organogelators 3, 4) . Tropone and tropolone frequently play an important role as entities determining the specific properties of molecular assemblies. Recently, we have prepared liquid crystals with a tropone core such as tropone 5) , cyanotropone 6) , nitrotropone 7) , bitorpone 8) , phenytropone 9) N,N'-di(tropon-2-yl)piperazine 10) and phenylazotropone 11) . The troponoid cores enhanced formation of smectic phases when compared with the corresponding benzenoids. The crystal structures of troponoid liquid crystals such as 5-nitro-2-(4-octyloxybenzoylamino)tropone 7) , 2,2'-dioctyloxy-5,5'-bitropone 8) , N,N'-bis(5-decanyloxytropon-2-yl)piperazine 10) , and bis(5-hexyloxytropon-2-yl)-4,4'-azobisbenzoate 12) have been elucidated by X-ray crystallographic analysis. For example, the single crystal structure of mesomorphic N,N'-bis(5-decanyloxytropon-2-yl)piperazine derivatives was closely related to the layer structure of mesophases whereas that of non-mesomorphic ones was not. While the crystal structures of some troponoid core such as tropone 13) , tropolone 14) , 5-cyanotropolone 15) , 5-nitrotropolone 15) , 5-(acetyloxy)tropolone 16) , 5-methoxytropolone 17) , and 5-methyltropolone 18) have been elucidated. However the crystal structures of 2-aminotropone ( ), N,N'-di(tropon-2-yl)piperazine ( ), and 5-(4-ethoxyphenylazo)tropolone ( ) have not been elucidated. In this paper, the crystal structure of the three troponoid compounds ( -) are elucidated in order to obtain the information about intermolecular interactions, which are controlling appearance of molecular assembly.
EXPERIMENTAL

1
Elemental analyses were performed at the elemental analysis laboratory of Kyushu University. The melting points were obtained using a Yanagimoto micro-meltingpoint apparatus and are uncorrected. The NMR spectra were recorded using JEOL Lambda 400 spectrometer and solutions in CDCl 3 at room temperature; the chemical shifts are expressed in d units.
The synthetic methods for these compounds ( -) are similar to those described previously 11, 19, 20) . 2-Aminotropone was prepared by the amination of tropolone with aqueous ammonia 19) . N,N'-bis(tropon-2-yl)piperazine ( ) was prepared by condensation with piperazine and 2-(p-tolylsulfonyloxy)-tropone in a toluene-ethanol mixture 20) . 5-(4-Ethoxy-phenylazo)tropolone ( ) was prepared by the diazotized of tropolone with ethoxyaniline 11) . The spectral data of -are given below.
: 
2
1 Single crystals of for X-ray analysis were grown by slow evaporation of a chloroform solution at room temperature. A yellow prism crystal of C 7 H 7 NO having approximate dimensions of 0.20 0.20 0.10 mm was mounted on a glass fiber. All measurements were made on a Rigaku RAXIS-RAPID imaging plate area detector with graphite monochromated Mo-Ka radiation (l = 0.71069 Å). The data collection and cell refinement: CrystalClear 21) . Data reduction: CrystalStructure 22) ; program used to solve structure: SIR97 2 3 ) ; program used to refine structure: SHELXL97 24) ;molecular graphics: ORTEP-III 25) and Mercury 1.4.2 26) . The amino H atoms were located in a difference map and refined in the isotropic approximation. All Cbound H atoms were placed in geometrically calculated positions and included in the refinements as riding atoms with C-H = 0.95 Å and U iso (H)=1.2U eq (C). Crystallographic data have been deposited at the CCDC, 12 Union Road, Cambridge CB2 1EZ, UK.
Crystal data for : C 7 H 7 NO, monoclinic, P2 1 ,/a a = 10.808 (17) The data collection and cell refinement: CrystalClear 21) . Data reduction: CrystalStructure 22) ; program used to solve structure: SIR97 23) ; program used to refine structure: SHELXL97 24) ;molecular graphics: ORTEP-III 25) and Mercury 1.4.2 26) . All H atoms were positioned geometrically and refined as riding, with C-H = 0.94 Å for aromatic H atoms, C-H = 0.98 Å for methylene H atoms, and U iso (H)=1.2U eq (C). Crystallographic data have been deposited at the CCDC, 12 Union Road, Cambridge CB2 1EZ, UK.
Crystal data for : C 18 
4
3 Single crystals of for X-ray analysis were grown by slow evaporation of a chloroform solution at room temperature. A red prism crystal of C 15 H 14 N 2 O 3 having approximate dimensions of 0.16 0.14 0.12 mm was mounted on a glass fiber. All measurements were made on a Rigaku Saturn CCD area detector with graphite monochromated MoKa radiation (l = 0.71069 Å). The data collection and cell refinement: CrystalClear 21) . Data reduction: CrystalStructure 22) ; program used to solve structure: SIR2002 27) ; program used to refine structure: SHELXL97 24) ;molecular graphics: ORTEP-III 25) and Mercury 1.4.2 26) . The hydroxyl H atom was located in a difference map and refined in the isotropic approximation. All C-bound H atoms were placed in geometrically calculated positions and included in the refinements as riding atoms with C-H = 0.95 Å for aromatic H atoms, C-H = 0.99 Å for methylene H atoms, C-H = 0.99 Å for methyl H atoms, and U iso (H)=1.2U eq (C). Crystallographic data have been deposited at the CCDC, 12 Union Road, Cambridge CB2 1EZ, UK.
Crystal Structures of Troponoids
Cr ystal data for : C 1 
RESULTS AND DISCUSSION
The planarity of the seven-membered ring is fairly good; the deviations of atoms from the least squares plane defined by atoms C1/C2/C3/C4/C5/C6/C7, C8/C9/C10/ C11/C12/ C13/C14 and C15/C16/C17/C18/C19/C20/C21 are within 0.019 Å for , 0.024 Å for , and 0.011 Å for , respectively. As shown in , the C-C bond lengths of seven-membered ring, apart from the C1-C2, C1-C7, C8-C9, C8-C14, C15-C16, and C15-C21 bonds, show no apparent bond alternation, in contrast to what has been observed for tropone 13) and tropolone 14) , but similar to 2-amino-5-hexyloxytropone 28) . The average value of the C-C bond lengths of -, apart from the C1-C2, C1-C7, C8-C9, C8-C14, C15-C16, and C15-C21 bonds, is 1.389 Å, which agrees with the C-C bond length (1.390 Å) of benzene 29) . The C1-C2, C1-C7, C8-C9, C8-C14, C15-C16, and C15-C21 bonds are significantly longer than all other bonds in the ring. 28) . Thus, the crystal structure of has intermolecular p-p interaction and N-H O hydrogen bond. 14) , and Tropone 13) .
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1.265(6) 1.481 (7) 1.424 (7) 1.400 (7) 1.390 (7) 1.382 (7) 1.391 (7) 1.381 (7) 1.343 (7) plane, defined by C1, C2, and C7, and the plane, defined by C2, C3, C6, and C7, is 11.8(2)˚, which is bigger than that of tropone. This result suggested that the piperaziene parts let the planarity of the seven membered ring of to decrease. As shown in , the C-C, C-O, and C-N bond lengths of the aminotropone are similar to those of N,N'-di(tropon-2-yl)-1,7-dioxa-4,10-diazacyclododecane 30) . This result means that the aminotropone moiety of forms a conjugated 10-electron system. 3 3 3 The crystal structure and selected geometric parameters of was shown in and . The compound ( ) was twisted. The intersection angle between the tropolone ring A (defined by C1/C2/C3/C4/C5/C6/C7/O1/ O2) and benzene ring B (defined by C8/C9/C10/C11/ C12/C13) is 27.6 (1)˚, which is different from that [0˚] of azobenzene 31) . While the intersection angle between the benzene ring B and the ethoxy group (defined by O3/C14/C15), is 1.9 (1)˚. Symmetery codes: (ii) 1/2-x, y-1/2, 1/2-z; (iii) x-1/2, 1/2-y, z+1/2; (iv) x+1/2, 1/2-y, z+1/2; (v) x+1, y, z; (vi) x-1, y, z. 
